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Fig. S1.

GC content of chromosome (%)

Chromosomal sequence tag density relates to chromosomal GC content. (A) The mean sequence tag density for each chromosome of all samples,

including cell-free plasma DNA from pregnant women and male donor, as well as genomic DNA control from male donor, is plotted. Exceptions are chromosomes
13, 18,and 21, where cell-free DNA samples from women carrying aneuploid fetuses are excluded. The error bars represent standard deviation. The chromosomes
are ordered by their GC content. GC content of each chromosome relative to the genome-wide value (41%) is also plotted. (B) Scatter plot of mean sequence
tag density for each chromosome versus GC content of the chromosome. The correlation coefficient is 0.927, and the correlation is statistically significant (P <
1079). (C) Scatter plot of the standard deviation of sequence tag density of each chromosome versus GC content of the chromosome. The correlation coefficient
between standard deviation of sequence tag density and the absolute deviation of chromosomal GC content from the genome-wide GC content is 0.963, and

the correlation is statistically significant (P < 10712,
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Fig.S2. Percentdifference of chromosome X sequence tag density of all samples as compared with the median chromosome X sequence tag density of all female
pregnancies (n = 6). All male pregnancies (n = 12) show underrepresentation of chromosome X.
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Fig. S3. Comparison of the estimation of fetal DNA fraction for cell-free DNA samples from 12 male pregnancies using sequencing data from chromosomes
X and Y. The dashed line represents a simple linear regression line, with a slope of 0.85. The R? value represents the square of the correlation coefficient. There
is a statistically significant correlation between fetal DNA fraction estimated from chromosomes X and Y (P = 0.0015).
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Fig. S4. Electropherograms of Solexa sequencing libraries prepared from cell-free plasma DNA obtained from 18 pregnant women and 1 male donor. Solexa
library prepared from sonicated whole-blood genomic DNA from the male donor is also shown (bottommost, center column). For libraries prepared from cell-free
DNA, all have peaks at average 261 bp (range: 256-264 bp). The actual peak size of DNA fragments in plasma DNA is ~169 bp [after removal of Solexa universal
adaptor (92 bp)]. This corresponds to the size of a chromatosome. The 15-bp and 1,500-bp peaks are molecular weight markers.
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Fig.S5. Length distribution of sequenced fragments from maternal cell-free plasma DNA sample of a normal male pregnancy at 1-bp resolution. Sequencing
was done on the 454/Roche platform. Reads that have at least 90% mapping to the human genome with =90% accuracy are retained, totaling 144,992 reads.
The y axis represents the number of reads obtained. The median length is 177 bp, and the mean length is 180 bp.
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Fig.S6. Distribution of sequence tags around transcription start sites (TSS) of RefSeq genes. These plots are similar to Fig. 4 in the main text. Each plot represents
the distribution for each plasma DNA or gDNA sample. See Materials and Methods for the construction of these figures. Note that these data are obtained from
three different sequencing runs (P1, P6, P52, P53, P26, P40, and P42 were sequenced together; male genomic DNA, male plasma DNA, P2, P7, P14, P19, and P31
were sequenced together; P17, P20, P23, P57, P59, and P64 were sequenced together). (Upper Left six graphs) The distribution of tags around TSS for the first
batch is shown, except P42, which is shown in the main text. (Upper Right six graphs) The distribution of tags around TSS for the second batch is shown, except
male donor gDNA, which is shown in the main text. (Bottom six graphs) The distribution of tags around TSS for the third batch is shown. The second batch of
samples suffers greater GC bias as observed from inter- and intrachromosomal variation. Their distributions around TSS have similar trends with more tags at
the TSS. Such trend is not as prominent as in the distributions of samples sequenced in other runs. Nonetheless, at least three well positioned nucleosomes are
detectable downstream of transcription start sites for most plasma DNA samples, suggesting that cell-free plasma DNA shares features of nucleosomal DNA, a
piece of evidence that this DNA is of apoptotic origin.
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